INTRODUCTION
In [LIONS 2] and [LIONS 3 ] a general method was given for the exact control of evolution systems. It is based on the construction of new Hilbert spaces corresponding to different uniqueness theorems. In general the results involve a "sufficiently large" time. The proofs are based on a priori estimates of the type introduced in [HO] . The purpose of the present 154 V. KOMORNIK paper is to give a method to obtain in several cases the "optimal" estimates without using uniqueness theorems. This procedure provides more elementary and constructive proofs.
In this paper we consider the wave equation although the method applies for more general equations, too. In particular, we shall improve some results of L. F. Ho and J. L. Lions concerning the boundary control of Dirichlet resp. Neumann type (cf [HO] , [LIONS 3] , [LIONS 4] ). The optimality of our results will also be investigated. Some results of the present paper were stated without proof in [KOMORNIK] .
For the general theory of exact controllability we refer to [LIONS 3 ], [LIONS 4] and [RUSSELL] . The connection between the exact controllability and the stabilizability is not considered here; for these questions we refer to [RUSSELL] , [LIONS 3] , [CHEN] , [LAGNESE] , [LASIECKA-TRIGGIANI] and to [KOMORNIK-ZUAZUA] . Optimal time estimates are obtained for other equations by different methods in [ZUAZUA] where, as usual, ~y/~vA = viaij~jy denotes the "A-normal" derivative of y.
We recall that the system (6), (7), (8) vo, vl E LZ (0, T; L2 (I-'+)) and v2 E L2 (0, T; (H1 (r-))') such that, putting the solution of (6), (~, (8) satisfies the final conditions (9)..
In [LIONS 3] (16), (17) and (18) 
DIRICHLET ACTION
We shall now study the exact controllability of the system The purpose of this section is to improve an earlier result of [HO] by giving a better condition on T; see also [LIONS 3; Remark 1.7] . We adopt the notations and hypothesis ( 1)- (5) (20), (21), (22) 
